Non-lamellar structure and negative charges of lipopolysaccharides required for efficient folding of outer membrane protein PhoE of Escherichia coli.
Lipopolysaccharides (LPS) are amphiphilic molecules in the outer leaflet of the bacterial outer membrane. Recently, an early role for LPS in the folding of outer membrane porin PhoE was demonstrated in vitro. In order to elucidate the molecular mechanism of LPS-protein interactions, folding of PhoE protein was studied with a large set of well characterized LPS chemotypes. We demonstrate that negative charges in the inner core region contribute to the high efficiency of folding of PhoE protein. In addition, the supramolecular structure of the LPS aggregate seems to be important. LPS with a lipid A part that prefers a lamellar or a direct micellar structure and a high state of order of its acyl chains is much less efficient to support folding as compared with LPS with lipid A that prefers a non-lamellar structure and a low acyl chain order. These in vitro data indicate that extensive interactions between the core and lipid A region of LPS with the protein are required to support protein folding. The LPS-PhoE binding might be promoted by the presence of hydroxy fatty acids in the lipid A moiety of LPS.